###### Strengths and limitations of this study

This study had a total sample size of 220 American Indian and Alaska Natives with varying demographics including; age, gender and educational attainment.This study catered to the unique needs of the American Indian and Alaska Native population by incorporating special safeguards such as interpreters, talking circles and removal of certain images.Reactions were recorded after only one viewing of the images, whereas if these were actual cigarette package labels, participants would have likely viewed the images more often, and reactors or behaviour could have changed due to repeated viewing.This study used convenience sampling; therefore these findings cannot be generalised to all American Indian and Alaska Native populations.

Background {#s1}
==========

Tobacco-related health problems in the general USA population continue to be a major concern. In 2011, an estimated 43.8 million (19%) US adults were current cigarette smokers.[@R1] One in five deaths, approximately 443 000 each year in the US, can be attributed to smoking cigarettes.[@R2] American Indian/Alaska Native (AI/AN) communities are dangerously impacted by commercial tobacco use. The 36% prevalence rate of cigarette smoking in AI/AN communities is twice the national average (approximately 18%). The leading cause of preventable death among AI/AN people is directly related to cigarette smoking.[@R3] [@R4]

To address the risks of smoking, text-only Surgeon General\'s warning labels have been placed on cigarette packs since 1984. Studies investigating reactions to cigarette warning labels suggest that perceived risk increases as warnings are more deeply processed.[@R5] Acceptance of warning label messages can be improved if negative emotions (eg, fear, disgust, anger) are salient, as long as the messages are perceived to be credible and not 'too staged'.[@R6] [@R7] Experiencing negative emotions also has been associated with more quit attempts and cessation.[@R6] Avoidance behaviours such as using a case to hide warning labels or avoiding a particular label at point-of-sale has been reported among adults, although such avoidance was not associated with subsequent quit attempts.[@R6] [@R8] The source and content of discussions related to antismoking ads have been shown to affect attitudes and behaviours among adults independent of the ads themselves,[@R9] suggesting that antitobacco campaigns are more effective when they stimulate conversation about the ads themselves and about smoking risk.

Seeking to improve the efficacy of warning labels, about 40 countries worldwide have begun to use warning labels with graphic images, although tobacco industry litigation has delayed their use in the USA.[@R10] Studies conducted outside the USA have found associations between graphic warning labels and reduction in national smoking rates, and increased quit attempts.[@R5] [@R11] [@R12] In addition, graphic warning labels appear to be more effective than text-only labels in drawing attention, fostering information processing and message recall, and increasing perceived health risks of smoking.[@R7] [@R13] Increased information processing, in turn, has been associated with greater intention to quit and changes in smoking behaviour.[@R16] Graphic labels appear to be effective despite the avoidance behaviours reported by a small number of respondents.[@R7] [@R17] Some studies have also found that graphic labels may be more effective for particular subpopulations, namely those with low education, smokers and minorities,[@R7] [@R13] although they may be less effective for smokers who do not wish to quit.[@R18]

Studies investigating smoking cessation efforts in AI/AN communities using graphic images are non-existent, despite disproportionately high smoking rates in these communities.[@R19] The aim of this article is to investigate which graphic warning labels elicit the most response in AI/AN communities across the USA, who is impacted most and how this information can be used to reduce the prevalence of harmful tobacco use in AI/AN communities. This study is unique in that it is the first large national study on the impact of cigarette warning labels that includes targeted recruitment of AIs/ANs where they work and live.

Methods {#s2}
=======

Sample and recruitment {#s2a}
----------------------

This paper reports on findings for AIs/ANs who participated in a larger study about graphic warning labels (June 2012--March 2013). For the larger study, targeted recruitment through community partners in 14 states was used to enrol a diverse convenience sample of participants from five population subgroups with high rates of smoking and/or smoking-related morbidity and mortality: low-income and rural Americans, blacks, AI/AN, US military personnel and blue-collar workers.[@R20] Recruitment venues for AI/AN in southwestern and eastern states included powwows, reservations, health fairs and tribal organisation events. Owing to the sample being a special population needing additional protections, special safeguards were in place, if needed, such as interpreters, talking circles and removal of certain images. The total sample size was 1571, of which 220 were AI/AN. All study procedures were approved by the Institutional Review Board at Washington University in St. Louis.

Study design {#s2b}
------------

This study collected participant data in the field via a coordinated series of face-to-face research activities. The sequence of these activities involved completing a baseline assessment, a survey regarding graphic warning labels, a card sort exercise, an in-depth interview and a randomised follow-up study. All participants in the study activities received remuneration for their time. Respondents received a \$25 gift card for completing the baseline assessment, survey and card sort activity, and a \$50 gift card for the in-depth interview. Respondents in the randomised follow-up study received renumeration based on the number of follow-up assessments completed.[@R23]

The data reported in this paper were collected from the baseline assessment and survey. These two activities were completed by participants on iPads that were programmed to guide participants through a series of questions. Project staff distributed iPads to participants and gave directions on how to use the iPad interface. At some recruitment locations, iPads were distributed and directions given---one participant at a time. At other locations, iPads were distributed to participants in a classroom setting and directions were delivered to all participants at the same time. Interpreters were utilised at the participant\'s request if English was not the primary language. Approximately 26% of the recruitment locations utilised group administration of surveys, and 68.5% used individual administration, whereas 5.5% used both methods. All project staff received the same training on providing instruction on iPad use. Beyond these very basic instructions on navigating the iPad interface, participants were guided by directions delivered via the iPad itself. For this reason, no validity checks were performed.

Baseline assessment and survey {#s2c}
------------------------------

Participants completed a brief iPad-administered baseline assessment that requested information on participant characteristics of interest, including demographics (eg, age, race/ethnicity), smoking-related variables (eg, smoking status of self, peers and family, amount and duration of smoking, nicotine dependence) and literacy.

Participants then completed a 30 min survey on iPads. The survey consisted of a presentation on the iPad interface of nine graphic warning labels with images of physical harm caused by smoking ([figure 1](#BMJOPEN2015008777F1){ref-type="fig"}). Participants were shown a single warning label at a time, in random order, accompanied by a question about the label. Participants responded to the question by pressing the response on the iPad. Because it is a taboo to view or handle certain parts of a body in many AI/AN cultures,[@R24] AI/AN participants were asked a screening question at the beginning of the survey: 'With respect to traditional tribal values and beliefs, we want to inform you of images and words which may go against your tribal practices. Some of the images include a cadaver, lungs and heart. Are you able and willing to look at these pictures?'. Participants who replied no to this statement were not shown the diseased lungs and cadaver images. Another cultural consideration regarding smoking in AI/AN communities is traditional and ceremonial uses of tobacco. Our study did not explore this complex relationship because the focus was on commercial marketing of cigarettes and other tobacco products.

![Warning labels.](bmjopen2015008777f01){#BMJOPEN2015008777F1}

Measures {#s2d}
--------

Participant characteristics of interest in the study included demographics (eg, age, gender) and smoking-related variables (eg, smoking status of self, peers and family, amount and duration of smoking, nicotine dependence). Categories of smoking behaviour were determined separately for youth, young adults and adults. Youth were assigned to one of three smoking categories: smokers (smoked cigarettes in the past 30 days), non-smokers (never smoked cigarettes in the past 30 days or never tried a cigarette, even one or two puffs) and at-risk smokers (never tried but had friends or knew adults who smoke). Young adults were assigned as follows: smokers (currently smoking cigarettes every day or some days), non-smokers (have never smoked 100 cigarettes in their entire lives and do not smoke now) and at-risk young adults (have tried cigarettes even one or two puffs and think they will try smoking or are willing to try cigarettes if offered by a friend or will smoke a cigarette next year). Adults were assigned to one of three categories: smokers (currently smoking cigarettes every day or some days), non-smokers (have never smoked 100 cigarettes in their entire lives and do not smoke now) and at-risk adults (have smoked 100 cigarettes in their entire lives and no longer smoke now).

Emotions {#s2e}
--------

Emotional and affective responses are essential to the effectiveness of health messaging, facilitating greater recall and greater awareness of perceived risk and benefits of smoking.[@R25] First, we assessed the degree to which each warning elicits each of five emotions, identified by Ekman[@R26] as basic human emotions: disgust, fear, sadness, anger and regret. Two additional basic emotions identified by Ekman, happiness and surprise, were not included in the study measures because of the negative content of the images. Regret was also assessed because other research has identified this emotion as a common emotion among smokers.[@R27] [@R28] For each label, we asked participants to rate their emotional response on a seven-point scale (1=not at all to 7=completely) for five different emotions with the question 'While looking at the \[label \#\], I felt: disgusted or grossed out, worried, sad, regretful, angry'. Those who rated an emotion as greater than one were then asked a series of follow-up questions. For example, participants who indicated some anger (anger rating \>1), were asked 'I feel angry at: people who smoke; people who smoke around me; companies that make cigarettes' (yes/no). Smokers who indicated some anger were also asked 'I feel angry at: myself for being a smoker; the warning labels and its sponsors' (yes/no).

Communication {#s2f}
-------------

Graphic warning labels on cigarettes might elicit social reactions that contribute to reduced smoking. For example, a smoker\'s spouse or partner, friend, co-worker or child might express concern overseeing the warnings. Thus, we assessed whether exposure to the warning labels stimulated the intent to communicate about the labels. Communication actions would include talking about the warnings with others (eg, coworkers, peers, children, parents, friends) and would apply equally to smokers and non-smokers. For each label, participants were asked, 'How likely would you be to talk about this label with (a) friends who smoke, (b) parents (children), (c) siblings, (d) teachers (coworkers), (e)doctors?'. Response options on a 7-point Likert scale ranged from 1 (not at all likely) to 7 (extremely likely). Only participants with friends or family who smoked were asked question (a). The whole sample was asked questions (b)--(e). Participants were also asked, 'If you and your friends were looking at these warning labels together, which ones do you think you would talk about the most? You can choose up to three'. For each label, we recorded a dichotomous variable (yes/no) to indicate whether or not the label was chosen.

Thinking about friends and family who smoke {#s2g}
-------------------------------------------

Different warning labels may vary in their ability to stimulate self-referential thinking in different subgroups of the target population. For example, men and women viewing the same warning label may rate its personal relevance differently. We assessed the personal relevance of the labels for those who had family and friends who smoke. For each label, participants were asked, 'This label makes me think about my family members who smoke'. Participants indicated their response by adjusting a slider between 0 (not at all) and 100 (a lot). The perceived harm of smoking was assessed by asking 'Looking at the label makes me feel like smoking could hurt the health of my close friends or family members'. Response options ranged on a 7-point Likert scale from 1 (not at all) to 7 (completely). In addition, participants with friends who smoked were asked, 'Do any of these warning labels make you think about your friends?'. Participants could choose up to three labels. Those with family who smoked were asked, 'Do any of these warning labels make you think about people in your family?'. Again, participants could choose up to three labels. For each label, we recorded a dichotomous variable (yes/no) to indicate whether or not the label was chosen.

Data analysis {#s2h}
-------------

Descriptive statistics were calculated for all measures, including means and SDs for continuous and Likert scale variables and percentages for dichotomous variables. Statistical analyses were conducted using SAS V.9.4. Any missing data was excluded by list-wise deletion. A three-way analysis of variance was conducted to assess emotional response by sex, age group and smoking status. Differences in least-squares means were compared and adjusted for multiple comparisons by the Tukey Cramer method. Logistic regression analyses were conducted for each label using sex, age group and smoking status as covariates. ORs and 95% CIs were estimated.

Results {#s3}
=======

[Table 1](#BMJOPEN2015008777TB1){ref-type="table"} summarises the demographic characteristics of the AI/AN sample. Of the AI/AN in the study, 25% were non-smokers, whereas 47.3% were at-risk smokers and 27.7% were smokers; 75.9% had close friends who smoked; 63% of youths had parents or caretakers who smoked; and 73.7% of adults had close family members who smoked. The sample included 37.6% males and 62.4% females; 27% were aged 13--17 years, 28.2% were aged 18--24 years and adults aged 25 years and older composed 44.5% of the study participants. Ninety per cent of the AI/AN participants viewed every label, whereas 10% viewed only seven of the nine.

###### 

Demographics (n=220)

                                   n     Per cent
  -------------------------------- ----- ----------
  Age (years)                            
   13--17                          60    27.3
   18--24                          62    28.2
   25+                             98    44.5
  Gender                                 
   Male                            82    37.6
   Female                          136   62.4
  Smoking status                         
   Non-smokers                     55    25.0
   At-risk smokers                 104   47.3
   Smokers                         61    27.7
  Education                              
   Less than high school           76    38.8
   High school graduate or GED     53    27.0
   Vocational training             16    8.2
   Four-year college degree        26    13.3
   Some graduate studies or more   25    12.8

GED, General Education Development.

Emotions {#s3a}
--------

Overall, there were few significant differences regarding emotional response rates to the various labels, but the significant differences that were found are worthy of note. The labels depicting the child in the smoke cloud and the baby in the incubator had the highest mean anger, sadness and worry among all AI/AN participants. However, there was a significant difference in anger ratings for the baby in the incubator image among smokers and those at risk, with smokers rating their anger lower than those at risk. The labels depicting a diseased lung and cadaver had lower emotion ratings overall than the child in the smoke cloud and the baby in the incubator. There was a significant difference, though, in anger rating between women and men for the lung and cadaver labels, with AI/AN women rating their anger significantly higher than men for these labels ([figure 2](#BMJOPEN2015008777F2){ref-type="fig"}).

![Adjusted means for emotions by sex or smoking status. Models included sex, age group and smoking status. Significant differences between means for males versus females or for smokers versus at-risk smokers or non-smokers. \*p\<0.05; \*\*p\<0.01; \*\*\*p\<0.001.](bmjopen2015008777f02){#BMJOPEN2015008777F2}

Of those who indicated some anger after viewing the label depicting the child in the smoke cloud, 52.8% responded 'yes' to the option 'I am angry at people who smoke', while 48.3% responded 'yes' to the option 'I am angry at people who smoke around me', and 57.4% responded 'yes' to the option 'I am angry at companies that make cigarettes'. For those who responded with some anger after viewing the label with the baby in the incubator, 57.8% responded 'yes' to the option 'I am angry at people who smoke', 54.3% responded 'yes' to the option 'I am angry at people who smoke around me', and 41.6% responded 'yes' to the option 'I am angry at companies that make cigarettes'. Over 60% of those expressing anger for the labels showing the hole in the throat, the diseased mouth, the breathing mask and the cadaver indicated that they were angry at companies that make cigarettes.

Disgust was highest after viewing the label depicting the diseased mouth. Other labels eliciting high disgust were the diseased lung and the hole in the throat. Women rated their disgust significantly higher than men for the hole in the throat, the crying woman, the diseased mouth, the diseased lung and the cadaver labels. Those aged 13--17 years showed significantly higher disgust than adults after viewing the labels showing hole in the throat and the diseased mouth. There were no significant differences in disgust by smoking status.

Some images also elicited sadness, worry and regret. The images of the crying woman, the diseased mouth, the breathing mask, the diseased lung and the cadaver elicited higher sadness from AI/AN women than men. Youths reported higher sadness after viewing the diseased mouth than did young adults. There were no significant differences in sadness between smoking status groups for any of the labels. Regarding worry, women reported significantly higher worry than men after viewing the label with the crying woman. Non-smokers reported lower worry than smokers after viewing the label depicting the diseased mouth. There were no significant differences in worry between age groups. Regret was higher for smokers than for other smoking status groups, whereas levels of regret were similar for men and women. Smokers reported higher regret than at-risk participants after viewing the child in the smoke cloud and the man who quit. Smokers also had higher regret than at-risk smokers and non-smokers after viewing the hole in the throat, the crying woman, the diseased mouth, the breathing mask, the diseased lung and the cadaver. Adults reported significantly higher regret compared to youths after viewing the diseased lung.

Talking about the labels {#s3b}
------------------------

There was not much variation between labels regarding which label would most likely be talked about to friends who smoke, siblings, teachers or doctors (see [table 2](#BMJOPEN2015008777TB2){ref-type="table"}). Participants rated their likelihood to talk to friends who smoke, parents (children) and siblings higher than talking to teachers or doctors. The labels most often chosen as labels that participants would talk about most with friends were the diseased mouth (54.5%), the diseased lung (46.0%) and the hole in the throat (45.5%). The labels chosen the least often were the crying woman (14.6%), the breathing mask (15.5%) and the man who quit (14.1%). The crying woman was more likely to be chosen by youths than by adults (OR=2.91; CI 1.07 to 7.95).The baby in the incubator was more likely to be chosen by young adults compared to adults (OR=3.54; CI 1.60 to 7.80). At-risk smokers were less likely to choose the label depicting the diseased lung compared to non-smokers (OR=0.40; CI 0.18 to 0.86).

###### 

Friends and family who smoke

                                                                                                                                             Mean (SD)                                                                                                               
  ------------------------------------------------------------------------------------------------------------------------------------------ -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- --------------
  How likely would you be to talk about this label with (1=not at all likely, 7=extremely likely)                                                                                                                                                                    
   A. Friends who smoke?                                                                                                                     4.6 (2.17)     4.6 (2.26)     4.1 (2.31)     4.6 (2.15)     4.2 (2.24)     4.4 (2.27)     4.1 (2.31)     4.6 (2.21)     4.5 (2.13)
   B. Parents (children)                                                                                                                     4.7 (2.26)     4.9 (2.20)     4.4 (2.31)     4.6 (2.24)     4.5 (2.3)      4.6 (2.32)     4.2 (2.33)     4.6 (2.28)     4.5 (2.28)
   C. Siblings?                                                                                                                              4.4 (2.32)     4.6 (2.34)     4.3 (2.34)     4.6 (2.35)     4.3 (2.34)     4.5 (2.36)     4.3 (2.36)     4.4 (2.37)     4.5 (2.31)
   D. Teachers (coworkers)?                                                                                                                  3.8 (2.37)     3.9 (2.40)     3.6 (2.30)     3.8 (2.36)     3.6 (2.27)     3.7 (2.39)     3.7 (2.30)     3.7 (2.31)     3.6 (2.27)
   E. Doctors?                                                                                                                               4.0 (2.44)     4.0 (2.49)     3.7 (2.44)     4.0 (2.38)     3.8 (2.38)     3.9 (2.50)     3.7 (2.42)     3.9 (2.41)     3.8 (2.38)
  This label makes me think about my family members who smoke (1--100)                                                                       65.3 (33.95)   68.3 (32.98)   63.5 (34.05)   66.8 (33.56)   64.7 (33.15)   60.9 (36.74)   55.8 (35.20)   69.5 (32.36)   69.9 (32.47)
  Looking at the label makes me feel like smoking could hurt the health of my close friends or family members (1=not at all, 7=completely)   5.6 (1.83)     5.9 (1.61)     5.6 (1.72)     5.6 (1.71)     5.6 (1.76)     5.6 (1.78)     4.4 (2.27)     5.9 (1.66)     5.77 (1.6)
  If you were looking at these warning labels together, which ones do you think you would talk about the most? (choose 3)                    45.5%          40.9%          14.6%          54.5%          15.5%          33.3%          14.1%          46.0%          28.6%
  Do any of these warning labels make you think about your friends? (choose 3)                                                               36.8%          45.6%          27.9%          47.1%          16.9%          36.8%          18.4%          39.7%          22.8%
  Do any of these warning labels make you think about your family? (choose 3)                                                                26.1%          45.7%          31.2%          31.9%          30.4%          26.8%          18.8%          43.5%          36.2%

Thinking about friends and family who smoke {#s3c}
-------------------------------------------

The labels depicting the child in the smoke cloud, the diseased lung and the cadaver had the highest rating for 'making me think about my family members who smoke' (see [table 2](#BMJOPEN2015008777TB2){ref-type="table"}). These were also the labels with the highest scores for the question 'looking at the label makes me feel like smoking could hurt the health of my close friends or family members'. The two labels most often chosen that made participants think about friends who smoke were the child in the smoke cloud (45.6) and the label depicting mouth disease (47.1%). The two labels most often chosen for thinking about family were the child in the smoke cloud (45.7%) and the diseased lung (43.5%).

Discussion {#s4}
==========

This study demonstrates the impact of labels with physical harm images on members of the AI/AN community. The results demonstrate that graphic warning labels elicited emotional responses in participants, including anger, sadness, worry and regret. There were few significant differences in reaction to particular graphic images, although participants reacted with stronger anger, sadness and worry to graphic labels depicting children. Of those reporting an angry response, roughly equal number of respondents reported that they were angry at people who smoke, angry at people who smoke around them and angry at companies that make cigarettes. Although the difference was not statistically significant, particular images appeared to elicit more anger at companies that make cigarettes than others. There were some statistically significant differences in emotional response to labels by gender, age and smoking status, suggesting that some images may be more effective than others for certain subpopulations. . Studies investigating reactions to cigarette warning labels suggest that labels are more effective at increasing perception of risk if they elicit negative emotions such as disgust, anger and regret.[@R6] [@R7] Experiencing negative emotions also has been associated with more quit attempts and cessation.[@R6]

In addition to measuring the emotional response, this study also examined the likelihood of graphic warning labels to stimulate discussion among participants and to make participants think about friends and family members who smoke. There were few differences in labels by likelihood of stimulating conversation, although participants rated the labels depicting physical harms (diseased mouth, disease lung and hole in throat) as those they were most likely to discuss with friends and family. Interestingly, participants rated their likelihood of talking to friends who smoke, parents (children) and siblings higher than talking to teachers or doctors, suggesting that graphic warning labels may be most effective at stimulating conversation among peers and family members in AI/AN communities. Participants reported that certain labels (eg, labels depicting physical harms and the label of the toddler in the smoke cloud) made them think about their friends and family who smoke. The source and content of discussions related to antismoking ads have been shown to affect attitudes and behaviours among adults independent of the ads themselves,[@R9] suggesting that antitobacco campaigns are more effective when they stimulate conversation about the ads themselves and about smoking risk. In addition, discussing graphic warning labels has been shown to be associated to lower smoking intentions in youth and quit attempts in adults.[@R16]

Although more research is needed, these findings suggest that graphic warning labels have potential to reduce the prevalence of cigarette smoking in AI/AN communities by stimulating emotional response and prompting conversation among peers and family members regarding smoking risks. Given the established literature on AI/AN mistrusting medical institutions,[@R29] [@R30] it seems particularly noteworthy that participants indicated a higher likelihood of talking to peers and family than 'experts' such as doctors or teachers. Graphic warning labels such as those tested in this study could serve as important stimuli for peer-to-peer and intrafamily health and wellness messages in Native communities. This follows Fu *et al*\'s[@R31] recommendations that smoking cessation interventions in Native communities should come from AI/AN community members and be based in cultural understandings.

This is the first study known to the authors that examines the impact of graphic warning labels in AI/AN communities. Future research on graphic images is needed to understand any impact on AI/AN communities. Randomly assigning specific communities to receive either graphic warnings showing physical harm images or non-physical harms images could possibly impact community-level prevalence rates over time. Until there are randomised controlled trials within AI/AN communities on best approaches to reducing tobacco use, having graphic images on cigarette packs could increase the discussion of the harms of tobacco use in AI/AN families.

Limitations {#s4a}
-----------

There are limitations in this study. One limitation is that we only asked participants for reactions after viewing the images once, whereas if these were actual cigarette package labels, they would have been viewed more often, and reactions or behaviour could change because of repeated viewing. Another limitation is the study\'s use of convenience sampling. Although we obtained a large sample of AI/AN representing several hundred federal and state-recognised tribes in the USA, these findings cannot be generalised to all AI/AN communities.

Conclusion {#s5}
==========

Although the mass media approach to smoking cessation is most effective in the general population,[@R32] the continued high smoking rates in AI/AN communities indicates that a different approach might be needed. A key determinant of health behaviours is the influence of community social networks on health-related beliefs and attitudes.[@R33] [@R34] This study\'s findings suggest that graphic warning labels have the potential to effect change in the smoking habits of AI/AN communities by harnessing the power and influence of AI/AN peers and family members.
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